A total of 954 clinical isolates of Pseudomonas aeruginosa were typed by their ability to produce pyocines. The strains of Pseudomonas were isolated from urines, bloods, sputa, stools, and miscellaneous infectious exudates or tissue of patients of the Mayo Clinic and four associated hospitals. About 80% of the typable strains could be grouped into three major pyocine types: A (30.9%), B (34.8%), and D (14.1%). These large groups could be divided into subtypes by using additional indicator strains. There was no significant difference in the distribution of types by either institutional or specimen source, except that urine specimens yielded the highest percentage of one type. By this procedure, 93% of all isolates could be typed. Repeated typing of serially transferred strains indicated that the procedure has a high degree of reliability. Several strains exhibited extreme fluctuation in inhibition pattern. The procedure is a simple and reliable method to monitor the patterns of nosocomial infections due to P. aeruginosa.
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Pseudomonas aeruginosa as a cause of nosocomial infections is replacing the staphylococcus problem of 10 to 15 years ago. Whereas staphylococcus carriage and airborne transmission have been controlled and reduced in recent years through active typing programs and potent antibiotics, the gram-negative bacillus has not been so treated. The increasing number of patients receiving broad-spectrum antibiotics, immunosuppressive agents, and other metabolic inhibitors; the increasing number of patients who are debilitated by metabolic or oncogenic disease; and the increasing number of procedures which require surgical manipulation of the patient have placed the gram-negative bacillus, particularly the opportunistic and antibiotic-resistant P. aeruginosa, in the forefront as a primary cause of clinical infections.
Our attention is now being focused on the prevention and control of these problems, and Holloway's suggestion in 1960 (5) that the pyocines of Pseudomonas could be used for epidemiologic typing of this ubiquitous organism has been taken up by several workers, particularly in England. In 1964, Darrell and Wahba presented their procedure for typing more than 1,000 strains of P. aeruginosa by the inhibition of 12 indicator strains (1). Osman typed 101 strains with filtrates of four indicator strains, using as the operating principle susceptibility to pyocine instead of production of pyocine (6) . In 1966, Gillies and Govan (2), using eight indicator strains, typed 2,688 isolates with a procedure not unlike that of Darrell and Wahba. Generally, the results indicated that 90 to 95% of the Pseudomonas isolates can be typed by this procedure, which in application is easier to perform than either phage-typing or serotyping.
MATERIALS AND METHODS
Clinical strains. A total of 954 strains of P aeruginosa were isolated from urines (495), stools (37), blood (34), sputa (78), exudates from ear infections (26), and swabs, fluids, or tissue from miscellaneous wound infections (284). These strains were collected from four hospitals (1,500 beds) and the Mayo Clinic outpatient facilities during a 2-year period. They were identified primarily by their gross colonial morphology on blood agar and eosin-methylene blue-agar, and confirmed by motility, oxidation of glucose, reduction of nitrate, and production of oxidase and pigments. Typing procedure. The procedure used was essentially that of Darrell and Wahba (1) , except that the indicator and unknown strains were cultured in Trypticase Soy Broth (BBL), and typing was carried out on Trypticase Soy Agar (BBL) with 10-5 M iodoacetic acid, 0.1% sodium citrate, and 0.1% dipotassium hydrogen phosphate (8) . An apparatus similar to one described by Wahba and Lidwell (10) was used for inoculation of the indicator strains. Any modifications of the basic procedure will be discussed with the results.
ZABRANSKY AND DAY
Reading patterns and assignment of types. The pyocine types of the strains under test are determined from the patterns of inhibition (2 cm or more) they produce on the respective indicator strains (Fig. 1) (2) suggested that the time and temperature of incubation of the unknown strain or the indicator strains had a significant part in the exhibition of pyocinogenicity. We examined several of our VT strains by altering the temperature and time of incubation of the unknown strain. The time of incubation of the indicator strains was not altered, but the temperature was the same as that used for the unknown strain in each instance. Table 4 illustrates the fluctuation in pyocine patterns that was observed with one of these strains when it was typed 17 times at two different temperatures for three different incubation periods. This particular strain would not produce a stable pattern that was consistent with the established types. Arrangement of the pyocine types by the nature of the specimen (Table 5) did not alter The establishment of subtypes, particularly for these large groups (Table 6 ), allows us to achieve a more even distribution and, therefore, to attain a useful epidemiologic typing system. The largest group we have, then, is type B-2 which represents only 10% of all the strains examined. DISCUSSION Pyocine typing of Pseudomonas as an epidemiologic tool is a specific procedure and one that can be performed in laboratories that have a minimum of space, time, reagents, equipment, and personnel. This procedure is much simpler than phage-typing (5, 7) or serologic typing (4, 9) , which are harder to establish and control. In addition, the high percentage of typability (93 %) and the low degree of ambiguity (2%) make this technique more desirable than the other typing systems. Even the strains that are typed as "notypes" are significant because of their low incidence.
Any reliable typing system that is established for Pseudomonas should perhaps include two or three of the typing systems, or perhaps one 
